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wherein one of A, B, D and E Is N and the remaining three atoms are C; 

ri and R* are independently selected from hydrogen and C, to C 6 alkyl; and R». RS and R are 
rndapendenay selected from hydregen, halogen, hydraxy, 0,4 «lO.« P^'"* *J 

ohenoxy. -NR 7 R B wherein R' and R 8 are Independently selected from hydrogen, Ct-Ca alkyl, c,-c s 
alkali, and COOR» herein R' is hydrogen cr C,4 alkyl: cyano, COOR" wherein R'» ^^en or 
C,4 alkyl, and CONR' 1 R' a where R'° and R" are independently selected from hydrogen end &-C» alkyl, 
and the pharmeceutloally acceplable salts thereof. The compounds are useful psycfiotherapaut.es end may 
be used In treating obesity, depression and disorders wherein aggression Is a symptom. 



Xerox Copy Ctnma 



PAGE 1 1/33 ' RCVD AT 11/15/2004 2:59:22 PM (Eastern Standard Time] * SVR:USPT0-EFXRF-1/5 » DNIS:8729306 ' CStD:2036776900 ' DURATION (miM$):0944 



NOV. 15. 2004 3:02PM BUS PATENT 203 677 6900 NO. 640 P. 12 



EP D 379 314 A1 

3-(1,3A6-TETRAHYOROPYR!DYL).PYHROLOPYRIDINES 

Tne present invention relates to certain pyrrolopyridines, methods of preparing such compounds, 
pharmaceutical compositions comprising such compounds, and the use of such compounds in treating 
obesity, depression, and disorders wherein aggression is a symptom (e.g., schizophrenia). 

United States Patents 4,232,031 and 4,27B,677 refer to tetrahydropyridyiindoles having antldepressive, 
5 antiemetic, antiparkinsonian and neuroleptic activity. 

United Stated Patents 3,993.764 and 4,195,209 refer to ptperidyl indoles having antidepressant, an- 
tiemetic and antiparkinsonian activity. 

J. Guillaum© et al>, Eur. J. Med. Chem. , 22, 33-43 (19S7) refer to tetrahydropyrldlnylindoles having 
serotoninerglc and antt-dopaminergtc properties. 
io K. Freter, J. Org. Chem-, 40, 2525-2529 (1975). refers to the reaction of cyclic ketones and indoles to 
prepare 3-cycloalkenylihdole$. 

G.H. Kennet et el, European Journal of Pharmacology , 141 . 429-435 (1967), C. Bendotti et al„ Ufe 
Sciences. 41, 635-642 (1937), M. Carllst "al" PsychopharmacOIOfly , 94, 359-364 (19B8) and PK Hutson et 
al.. Psychopharmacology . 95, 550-552 (1988). refer to the effectTof RU 24969 (5-methoxy-3(1 ,2,3.6- 
; 5 tetrahydrc-4-pyridinyl)-1 H-fndole) as a 5-hydroxytryptamine agonist ta potential anxiolytic and antidepres- 
sant effects, and its effects on feeding. 

The present Invention relates to compounds of the formula 



2Q 



25 



90 




wherein one of A, B, D and E is N in which case the attached substftuent is absent, and the three remaining 
3$ atoms are C; 

Ri and R 2 are independently selected from hydrogen and Ci-Cc aikyl: and R 5 , R 4 . R 5 and R« are 
independently selected from hydrogen, halogen, hydroxy, C,-Ce alky), Ci-Ca alkoxy, C 3 -C> cydoalkyloxy 
phenyl-Ci-Ct alkoxy. phenoxy, -NR 7 R B wherein R 7 and R 1 are independently selected from hydrogen, Ci- 
Cb aikyl, Cs-Cfe alkanoyl. and CO&R* wherein R 9 is hydrogen or Ci-Cs alkyl; cyano. COOR 10 wherein R 10 

40 is hydrogen or C^-Cc alkyl, and CONR 11 R ,a where W° and R' 1 are Independently selected from hydrogen 
and Gi-Cc alkyl. and the pharmaceutical ly acceptable salts thereof. 

Tne pyrrolo[3.2-b]pyrid1nes of the formula I wherein H\ R 2 , R 8 and R 6 are hydrogen, R 3 is absent, R* Is 
as defined above, A is N, and B, D and E are C are preferred. Particularly preferred compounds are the 
foregoing compounds wherein R* is hydrogen, Ci-C* alkoxy (e.g. f methoxy) or hydroxy. 

«s Unless otherwise indicated, the alkyl groups referred to herein, as well as the aikyl moieties of other 
groups referred to herein {e.g., atkoxy and alkanoyl), may be linear or branched. They may also be cyclic or 
be linear or branched and contain cyclic moieties. 

The compounds of the formula 1 are prepared by reacting a compound of the formula 
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wherein A, B. D. E. H 2 , ft 3 , R*. R a and B B are as defined above, with a plpertdone monohydrate hydrohallde 
(preferably thd hydrochloride) In the presence of a dbbs. Suitable bases include sodium or potassium 
atoddes and alkylmagneslum halides. A preferred base is sodium methoxlde. The solvent shouldbe an 
18 Inert solvent Suitable solvents Include alcohols, olmethylformamide. and tefrahydrofuran. Trie preferred 
solvent is methanol. The reaction is conducted at a temperature of about 60 to about 120 c, preferably 
about 65" to about 70* ft most preferably at the reflux temperature of the solvent. Tne pressure Is not 
crtttaal. Generally, the reaction will be conducted at a pressure of about 0.5 to about 2 atmospheres, 
preferably at ambient pressure (about 1 atmosphere). tJ ... 

Compounds of th9 formula I may be converted into the salt of an Inorganic or organic ec«d, preferably 
Into a pharmaceutJcalty acceptable salt, by reacting substantially stoichiometric amounts of the base and 
the add Examples of such salts are hydrochlorides, hydrobnomldes. nitrates, sulfates, phosphates, 
acetates, oxalates, maleatas, fumarates. tartrates, lactates, mateatee. malonates, citrates, salicylates, 
methanesulfonates, benzenesuifonates. toluenesutfonatss and naphthalenesulfonates. 

These or other salts of the new compounds, such as, for example, pfcrates, can also be used to purify 
the free bases obtained, by converting the free base into a salt, separating the salt and tf appropriate 
recrystatlizino It or purifying It by another means, and liberating the base again from the salt. 

Compounds of the formula « wherein R 2 , R 5 and R s are hydrogen. R 3 is absent, R* Is as defined above, 
A Is N F and B, D and £ are C are novel. Specific novel compounds are the folfowlng: 
5*hydroxypyrrolop.S-b]pyridine; 
S^methylamlnopyrroiop^-blpyrknne: 
5-ethoxypyrro|o[3,2-b]pyrtdlne; 
5-propoxypyrroloi3,2'*lpyrldine; 
S-butaxypyrrolota^-blpyrldine: 
5-Jsopropoxypyrrolo[3^b]pyridine; 
S-t-butoxypyrrolo[3^-b]pyrldlna; 
5-ben?yloxypyrroloI3,2«bJpyi1dine; 
5^loperftoxypyrmlo[3 1 a^JpYrld]ne; and 
5-merhylpyrrolo{3^b]pynciirie. 

The novel compounds of the formula II are prepared by reacting a compound of the formula 



55 



N0 2 

III 



wherein R* is as defined above with 2K4-chtorapheno*y)acetonto1le in the presence of a strong base in an 
wSZlate poter solvent (See M^sza et al. (LieNfls Ann. Chem.. 1988. 203)). Suitable bases Include 
tertiary sodium or potassium alkoxides. The prSferTed" base la potassium t-butoxide. Suitable solvents 
Include tetrahydrofuren, diethyl ether, and dimethylformamide. The preferred solvent Is tetfnhydrofuran. The 
reaction is conducted at a temperature of about -78* C to ebout 25* O, preferably et -10 C. The pressure .s 
not critical. Generally, the reaction will be conducted at a pressure of about 0.6 to about 2 atmospheres, 
preferably * ambient pressure (about 1 atmosphere). The product of such reaction ts purrfied by 
neutralization of the reaction mixture using a mineral add. preferably dilute hydrochlono acid, and standard 
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extractive isolation using ethyl acetate. dleffiyl ether, or methylene chloride, preferably diethyl ether. The 
organic residue from the extraction is reacted under a hydrogen atmosphere In a suitable solvent wlfri a 
metal catalyst at a temperature between about O'C and about 70 *C, most preferably at ambient 
temperature (about 20° C), Suitable solvents Include methanol, ethanol, propanol, ethyl acetate, dimethylfor- 
5 mamide and acetic acid. Acetic add is the preferred solvent. Suitable metal catalysts include mixtures of 
palladium on carbon, palladium oxide, and Raney nickel. The preferred catalyst Is 10% palladium on 
carbon. The hydrogen pressure of the reaction should be maintained between about 1 atmosphere to about 
5 atmospheres, preferably at about 3 atmospheres. 

The present invention also relates to the use of compounds of the formula I and their pharmaceutical^ 
io acceptable salts in the treatment and prevention of obesity, depression and disorders wherein aggression is 
a symptom. The effectiveness of such compounds may be measured by administering the compounds to 
mice and measuring weight loss, A compound of the formula I or a phermaceutically acceptable salt thereof 
can be administered alone or In admixture with suitable exclplents. Such a mixture may contain one or 
mora compounds of the formula l or phanmaceutJcally acceptable sate thereof In an amount of about 0.1 to 
rs about 00.8%. A typical dose for an adult human would range from about 1 mg to about 500 mg. TTie exact 
dosage of a compound of the formula I or a pharmaeeuacaJly acceptable salt thereof will depend upon such 
factors as the age, weight and condition of the patient and the severity of disease. In general, however, a 
therapeutically effective dose of a compound of the formula I or a pharmaceutlcally acceptable salt thereof 
will range from about 0,1 to about' 20 mg/kg body weight of the subject to be treated per day, preferably 
20 about 2 to about 10 mg/kg par day, taken In up to 4 divided doses. 

Possible pharmaceutical formulations Include all those formulations with which the expert is familiar, 
such as. For example, suppositories, powders, granules, tablets, capsules, dragees. suspensions and 
solutions for oral administration, injectable solutions and transdermal systems. Solid, semi-solid or liquid 
excipiants or diluents can be used to prepare pharmaceutical formulations. These agents Include binders. 
25 lubricants, emulsifiers, and the like. Examples of such agents ere: starch, such as potato starch and cereal 
starch, sugar, such as lactose, sucrose, glucose, mannrtol and sorbitol, cellulose, such as crystalline 
cellulose, metnylcellulose, calcium carboxymethylcellulose. sodium carboxymethyl cellulose and hydrox- 
ypropylcellulose, inorganic materials, such as potassium phosphate, calcium sulfate, calcium carbonate, 
talc gelatin, gum arable, polyvinylpyrrolidone, magnesium stearate, cacao butter, surface-active substances, 
such as fatty add glycerides, fatty acid sorbltan esters, fatty acid esters of sucrose and polyglycerol. and 
others. 

The following Examples illustrate the preparation of the compounds of the present invention. Melting 
points are uncorrected. NMR data are reported in parts per million () and are referenced to the deuterium 
lock signal from the sample solvent The starting materials pyrrolo[3,2-b]pyr1drne (VA Azlmov et aj., Khlm. 
GeterotsiW Scedfru 10, 1425 (1977)), pyrrolo[3.2K;]pyridlne (J.R. Oormoy, et ai., Fr. Demands FR 2,564^36 
(November 2971985)^ pyrrolo[2 f 3-cjpyridine (A.A. Prokopov et ai. Khim. GeterotsTkT Soedin,, B, 1 135 (1977)- 
). pyrroloI2^-b]pyrfdlne (AJdrlch Chemical Co.). 5-methoxypyrrolol3,2-b]pyiidine (M. Makoska, et al.. Uabigs 
Ann. Chem. , 203 (1888)), and 4-methy1-5-nitro*1H-pyridine-2»one (H. G> Baumgarten. et al., JAGS. 74. 382B 
(1952)) are commercially available or may be prepared according to published methods. 
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Example 1 



A. General procedure for the synthesis of 3-(1 ^.S.B-teir^ydropyridyOpyrrolopyrlolnes; Compounds 1a-1m, 
a? 3 a, 3b. 3c an d 4 

To a stirred solution of Na (2.53 g, 110 mmol. 11 eq) in absolute methanol (50 ml) at room temperature 
so was added the appropriate pyrrolopyridine (10.00 mmol) and plpetidone monohydrate hydrochloride (4.B0 
g. 30.0 mmol. 3.0 eq). The resultant mixture was then heated at reflux under nitrogen for 2-24 hours 
depending on the substrate. The resultant reaction mixture was cooled, and concentrated hydrochloric acid 
(37% 9.0 ml, 110 mmol) was added dropwise with vigorous stirring. The resultant mixture was then 
evaporated under reduced pressure, and the residual slurry placed in water (50 ml). This aqueous mixture 
ss was extracted with ethyl acetate (5 x 50 ml), and these extracts were combined, dried (NaaSO*). and 
evaporated under reduced pressure. The residue was either triturated directly or column chromatographed 
using silica gel (approximately 100 g) and elution with the appropriate solvent system yielding the desired 
3-(l i 2 l 5,6Metrahydropyricryl)pyrrol0pyridine, one of Compound la»1m or compound 2, 3a. 3b. 3c or 4. 
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B. 3'(i t 2,5 t 6-TetrahydropyridyOpyrrplDl3,2-b]pyridine (Gompound 1a) 

The reaction time was 4 hours. Rash chromatography of the extraction residue using silica gel 
(approximately 200 g) and elution with 5% trlethylamlne In methanol yi aided Compound la (44%) as a pale 

5 yeltow solid: mp, 198-200" C; IR (KBr) 3220. 3100-2740, 1650, 1615, 1550, 1500, 1460, 1430, 1260, 1040 
cm" 1 ; 1 H NMR (DMSO-d B ) 8.33 (dd. J = 4.7 and 1.2 Hz, 1H), 7.73 (dd P J = B.3 and 0.8 Hz, 1H), 7.55 (s, 1H), 
7.11 (br m, 1H), 7.09 (<Jd, J e 8,3 and"4.7 Hz, 1H). 3*39 (d. J = 2.6 Hz, 2H), 2.92 (t,J= 5.8 Hz. 2H), 2.36 (br 
m. 2H); ,2 C NMR (DMSO-ds) 143.6, 142.0, 129^, 12a2, 125.0, 121.6, 118.4. 116.3; 116.0 44.8, 42.8, 27.2; 
LRMS (m/z. relative intensity) 200 (30), 199 (M + . 100), 198 (92). 170 (75), 163 (39), 155 (15), 131 (35); 

to HRMS calculated for Ci 2 Hi3N a :189.1110. found: 199.1096. 



S-Methoxy^1 t 2,5.B-tBtmhydropyridy>)pyTrolor3 t 2-blpyrldine (Compound 1b) 

75 The reaction time was 6 hours. Rash chromatography of the extraction residue using silica gel 
(approximately 100 g) and elutton with 10% trlethylamlne In methanol, followed by crystallization of the 
recovered oil (Ri-0.15 m 10% trlethylamlne in methanol) in i:1 methylene chloride/ethyl ether afforded 
compound 1b (39%) as pale yellow aoBd: mp, 208-210" C! IB (KBr) 3300, 3120-2730, 1650. 1820, 15B0, 
1490. 1435. 1410. 1250 cm -1 ; T H NMR (CDCIa) 8.66 (br s, 1H), 7.60 (d. J = 0.0 Hz. 1H). 7-25 (br m, 1H), 

20 7.20 (s, 1H). 6.58 (d, J = 9.0 Hz, 1H), 3.98 (s. 3H). 3.63-3,60 (m, 2H), 3.1 4*fc J -5.7 Hz, 2H), 2.47-2.43 (m, 
2H), 1.78 (br s. 1H); *C NMR (proton coupled, CDCb) 160.0 (s), 140.1 (9). 128£ (s), 125.4 (s), 122.7 (d), 
122.0 (d) 121.8 (d), 117.0 (s). 105.5 (d), 53.2 (q), 46.5 (t), 43.4 (t), 27.4 (t); LRMS (m/z relative Intensity) 230 
(27), 228 (M + , 100). 228 (38). 214 (48), 212 (22). 199 (22), 197 (42). 187 (26), 136 (33), 165 (32). 171 (41); 
HRMS calculated for C, 3 HisN 3 Ot229,121S, found: 229.1185. 



D. 5-E^oxy-3^1,2,5^tetrahydropyridyl)pyrroto[3^b]pynd?ne (1c) 

The reactfon time was 5 hours, Rash chromatography using silica' gel and elution with 10% 
30 trlethylamlne In methanol yielded Compound 1c (48%) as a yellow powder mp, 166-189*0; IR (KBr) 3430- 
2810, 1645, 1610, 1575, 14B0, 1475,1435, 1410, 1275, 1230 em"*; ^H NMR (DMSOd*) 11.2(br a, 1H). 7.68 
(d, J = 8£ Hz, 1H), 7,45 (S.1H), 7.06 (br m, 1H). 6.54 (d, J = 8.7 Hz, 1H), 4.4 (br s, 1H), 4.33 (q, J = 7.0 
Hz,"lH), 3.47 (br m, 2H). 2.99 (br m, 2H), 2-41 (br m. 2H)"1.35 (t, J = 7.0 Hz, 6H); "C NMR (DMSOdc) 
1583. 139.4, 128.6, 125.4, 124.2. 122.5. 118,5, 115.1, 104.6. 60.5, 44.4, 45.4, 26.B, 14.7; LRMS (mte, 
35 relative Intensity) 244 (M + . 100). 214 (B1). 197 (84), 185 (33), 171 (48); HRMS calculated for C^H^O: 
243.1372. found; 243.1387. 



E. 5-Propoxy^(1^.5,6-tetrahydropyriijy)pyrrolo[3,2-blpyTldine (Id) 

<o 

The reaction time was 6 hours. Rash chromatography using silica gol and elution with 10% 
trlethylamlne In methanol yielded Compound id (78%) as a yellow foam; mp. 170-173 C; IR (KBr) 1640, 
1620, 1575, 1470, 1455. 1410, 1270, 1235 cm" 1 ; 'H NMR (DMSO-dc) 11.1 (br s, 1H). 7.67 (d, J - 8.B Hz. 
1H). 7.42 (s. 1H), 7.06 (br s 1H), 6.55 (d, J = 8.7 Hz, 1H). 4.24 (q. J - 6.6 Hz, 1H). 3.41 (br m.lH). 2,93 (t, 
45 J » 5.6 HZ. 2H), 2.38 (br m, 2H), 1^171 (m. 2H). 0.98 (t, J = 7.4 Hz. 6H); ' 3 C NMR (DMSfrde) 158.5, 
T39-5, 128.5, 125.4. 123.9, 122.4, 120.8. 115.4. 104.6. 68.4, 45*!o. 42.9. 27.3, 22.0, 10.7; LRMS (m/z, relative 
intensity), 258 (20), 257 (M + . 95), 215 (20), 214 (91). 198 (26), 197 (100). 1B5 (38), 172 (20). 171 (63), 168 
(28); HRMS calculated for CnHidNaO; 257.1528. found: 257.1536. 

50 

F. 5-lsopropoxy^-(l^,5.frtetrar^dropyridyr)pyrrQlQ[3.2-b]pyrldlne (Compound 1e) 

The reaction time was 6 hours. Flash chromatography of the extraction residue using silica gel 
(approximately 100 g) and elution with 5% triethylamine In methanol yielded Compound to (60%) as a paJe 
6S yellow foam; IR (KBr) 3400-2800 (br). 1650, 1615, 1580. 1470, 1415. 1385. 1370 cm" 1 : 'H NMR (DMSCHU) 
7.64 (d. J = B£ Hz, 1H) (br m, 1H), 7.03 (br m. 1H), 6.47 (d, J = B.B Hz, 1H). 5,25 (sept, J=6.3 Hz. 1H), 3.40 
(br m, 2H). 3.04 (br s, 1H), 2.93 (t, J =5.2 Hz, 2H), 2.36 (Br m. 2H). 1.31 (d, J=6.3~Hz, 6H); «C NMR 
(DMSO-ds) 157,8, 139.5. 128.6, 125.27124.0. 122.4. 120.4, 115.3, 105.1. 66.7. 44.9, 42.8. 27.2, 22.0; LRMS 
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(nVz, relative Intensity) 25a (10), 257 (M + . 69), 214 (79), 197 (100), 135 (22), 172 (22); HRMS calculated for 
C,sHi9f\bO 257.1528, found: 267.1535. 



5 G. 5-Butoxy"3-(1.25J^Qtrahydropyridyl)pyrT0lQ[a t 2-blpyridfn6 (1f) 

The reaction time was 19 hours. Rash chromatography using silica gel and slution with 5% 
triethylamine in methanol yielded a yellow solid. Cold methanol was addad to this solid to prepare a flurry. 
The undissolved solid was flrtared to yield Compound if (29%) as a yellow powder; mp, 158-160' C; IR 

to (KBr) 2950-2820. 1640. 1620, 1575, 1500, 1470. 1450. 1440, 1410, 13S0 cm' 1 ; 'H NMR (DMSO-d 6 ) 11.1 (br 
s, 1H), 7.6B (d. J -8.7 Hz. 1M). 7.42 (s, 1H). 7,07 (br m, 1H), 6.53 (d, J = 6.7 H2, 1H). 4.29 ft. J -0.6 Hz. 1H), 
3.41 (br m. 2H)72.93 (br t. 2H), 23B (br m, 2H), 1.78-1,68 (m, 2H),"l .50-1.38 (m. 2H), 0.94 (t, J=7.4 H2, 
6H); ,3 C NMR (DMSOd € ) 15B>4 139.5, 128.5, 125.4. 123,9, 1224, 120.8, 115.4. 104.6, 64,5, 45.0, 42.9, 
30.7. 27.2. 18.0, 13.8: LRMS (mfc. relative Intensity) 272 (54). 271 (98. M + ), 270 (23). 243 (13). 228 (11), 

75 215 (23), 214 (100), 212 (30), 198 (35), 197 (97). 187 (21), 1B5 (43), 172 (28). 171 (62). 1B9 (34); Anal, 
calculated for CieH 3l N 9 0: C, 70.82; H, 7.80; N; 15.4* found: C, 70.17 H. 7.86; N, 15.26. 



H. 5^Butoxy-3-(i,2£,9-tetrahydropyri^ Og) 

20 

The reaction time wee 18 hours. Rash chromatography using silica gel and ekrtion with 5% 
triethylamine in methanol yielded Compound 1g (48%) as a yellow foam; I ft (KBr) 1650, 1610, 1575, 14&), 
1450. 1410, 1180 cm^ 1 ; 'H NMR (DMSO)ds 11.5 (br 8. 1H). 7.67 (d. J = 8.B Hz, 1H). 7.58 (s, 1H), 8.99 (br 
s, 1H). 6.48 (d, J = 8.7 Hz, 1H), 3.73 (br m, 2H), 3.28 (br t, 2H) 2.74 (br m, 2H) 1.58 (s, 8H); LflMS (m/z, 
25 relative Intensity) 271 (M + . 16), 215 (71), 2t4 (86). 198 (43), 197 (75), 186 (25). 185 (38), 173 (32), 172 
(100). 171 (26), 169 (20); HRM3 calculated for C| 6 Hai N 3 0: 271.16B5, found: 271.1681. 



I 6-Benzoxy-3-(l ,2.5,6-tetrahydropyridyl)pyrroiQ[3.2-b]pyrldine (1h) 

30 

The reaction time was 8 hours. Flash chromatography using silica gal and elutlon with 5% triethylamine 
In methanol yielded Compound 1h (40%) as a yellow solid which was converted to Its mateic acid salt; mp, 
185-187* C; IR (KBr) 1645. 1610, 1580, 1480, 1465, 1415. 1365. 1275 cm- 1 ; *H NMR (DMSO-ds) 11.4 (br s. 
1H), 8.9 (br s. 2H). 7.76 (d. J * 8.8 Hz, 1H), 7.62 (d, J - 2.9 Hz, 1H), 7.49-7.47 (m. 2H). 7,40-7.28 (m. 3H), 
$B 7.05 (br s, 1 H). 6.68 (d, J =~8 J H2, 1 H), 8.05 (s. 2H).*3.39 (s, 2H) r 3.81 (br m. 2H), 3.36 ft, J - 8.0 Hz. 2H), 
2.71 (br m, 2H); '*C NMR (DMSO-dc) 167.3, 158.3, 139,1, 13^2, 136,1, 128.5, 128.3. 12778, 127.5, 125.6, 
125.4, 123.0, 113.2. 112.9, 105.2, 66.7, 41.7. 40.4. 23.1: LRMS(m/z, relate Intensity) 305 (M + . 4), 264 (3). 
228 (8). 214 (98), 197 (100), 91 (75), 72 (28); HRMS calculated for Ci 9 H,gN 3 Ch 305.1528. found: 305.1542. 

40 

J. 5-Cyclcpentoxy-3-(1.2,5,DMefrahyd (11) 

The reaction time was 24 hours. Rash chromatography using silica gal and elutlon with 5% 
triethylamine In methanol yielded Compound 1i (78%) as a yellow solid which was converted to its maleic 

45 add salt mp, 210-211 * C; 'H NMR (DMSO-d*) 11.3 (br s, 1H), 8£ (br s. 2H). 7.70 (d. J - 8^ Hz. 1H), 7.60 
(d, J - 2.9 Hz, 1H), 7.10 (br m, 1H). 6.54 (d, J » 8,8 Hz, 1H), 6,06 (s, 2H), 5.40-5.35 (m. 1H). 3.82 (br m. 
2H)73.37 (t J - 6.0 Hz, 2H), 2.73 (br m, 2H)7 2,02-1.93 (m, 2H) f 1.00-137 (m, 6H); ,3 C NMR (DMSO-d*) 
167.3, I56\4ri39.4, 136.1, 1283, 125,3, 125.2. 122.8, 113.2, 112.8, 105.6, 76.8, 41.7, 32-6, 23.8, 23.1; 
LRMS (m/z, relative Intensity) 283 (26), 215 (24), 214 (100), 198 (38), 197 (83). 185 (28). 173 (23), 172 (71), 

so 171 (26), 169 (23). 121 (30), 72 (50); HRMS calculated tor C^H^NdO: 283.1884, found: 283.1884. 



K. 5-Hyc , roxy*3K1»2.5,64etrah^ (Compound 1j) 

as The reaction time was 8 hours. Flash chromatography of the extraction reeldue using silica gel 
(approximately 100 g) and elutlon with 10% triethylamine in methanol yielded a white foam. This foam was 
triturated in 5% methanol/ethyl acetate to yield Compound ij (65%) a9 an off-white solid: mp. decomposes 
248.0" C; IR (KBr) 32B0, 1620, 1450, 1415. 1385, 1340 CrTT 1 : 'H NMR (DMSO-d 5 ) 1 1 .1 (br s, 1H), 7,50 (d. J 

6 
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= 9.3 Hz. 1H), 7.23 (e. 1H) T 6.38 (br m, 1H), 6.15 (d. J = 6.9 Hz, 1H), 3.33 (br m. 2H), 238 ft J =5.6 Hz, 
2H), 2.28 (br m. 2H): l3 C NMR (DMSCKIO 161.0, 132*. 127.7, 126.2, 122.6, 121.B. 121.2, 112.9, 109.4, 
44.7, 42^, 27.8; LRMS (m/z, relative intensity) 216 (27), 215 <M + . 100), 314 (25), 133 (30), 197 (52), 10S 
(38), 195 (49), 173 (29), 172 (75). 171 (34), 147 (21); HRMS calculated for CuHiaNaO: 215.1058, found: 
fi 215.1032. 



L 5^loroO-(1^,5,6-tetrahydropyridyl)pyrrolo[3,2-b]pyrldlne (Compound 1k) 

70 The reaction time was 6 hours. Rash chromatography of the extraction re^due using silica gel 
(approximately 100 g) and elution with 10% trlothylaroine In methanol, followed by crystallization of the 
recovered oil using ettiyl acetate yielded Compound 1k (38%) as a pale yellow solid: mp, 178-180 C; IB 
(KBr) 3400, 3120-2500. 1650, 1620, 1555. 1490, 1410, 1425 cm- 1 ; 'H NMR (DMSO-de) H-54 (br s, 1H), 
7.A1 (d, J - 6.6 Hz, 1H), 7.86 (s, 1H). 7.14 (d. J = 8.0 Hz. 1H), 6.95 (br m. 1H), 3.38 (br m, 2H), 3.25 (br S, 

75 1H), 2.92 (t. J=5.6 Hz, 2H). 2^36 (br m. 2H); LR~MS (mfc relative intensity) 235 (21). 234 (17), 233 (M + . 74), 
232 (33), 218 (25), 217 (20), 215 (27), 205 (32), 204 (36). 203 (41). 192 (43). 191 (47). 190 (100), 167 (21). 
165 (36), 9B (28); HRMS calculated for Ci 2 Hi 2 N,Ch233.0720, found: 233,0681, 



20 M. ^Pimethylamlno-SHI^.S.e-tgtrahydropyrld^pyTrolo^a-blpyrldlne (Compound 1Q 

The reaction time was 6 hours. Trituration of the extraction residua using ethyl acetate yielded 
Compound 11 (17%) as a pale yellow powder, mp, decomposes at 120' C; IR (KBr) 1610. 1580. 1490, 1405. 
13B5 cm" 1 ; 'H NMR (DMSO-cfe) 7.53 (d, J = 6*9 Hz, 1H), 7.31 (a, 1H), 7.13 (br m, 1H). 6.54 (d. J = &9 Hz. 
26 1H), 4.02 (br m. 2H). 3.44 (br m, 2H), 3.01 (s, 6H) ( 2.38 (br m. 2H); LRMS (m/z relative intensity) 243 (20), 
242 <M + , 100), 227 (32), 214 (20). 210 (24), 209 (23), 19B (22), 184 (24); HRMS calculated for Ci*HisN*: 
242.1532, found: 242.1538, 



w N. frMethyl^l^S.e^uahydropyridy^ (Compound 1m) 

The reaction time was 23 hours. Plash chromatography using silica gel and elution with 5% 
Wathylamine in methanol yielded Compound 1m (49%) as a yellow glass which was converted to fts maleic 
acid salt mp. 158-159* C wfth decomposition; !R (K8r) 1B40, 1610, 1570, 1510, 1415, 13B5. 1370 cm" 1 ; 'H 
3S NMR (DMSCKU) 11 ,3 (br s. 1H). 8.6 (br s, 2H). 7.69*7.67 (m. 2H), 7.23 (br m. 1H), 7.03 (d, J 55 8.3 Hz, 1 H) 
6.04 (a r 2H), 3,82 (br m, 2H), 3.36 (br m, 2H), 2.73 (br m. 2H), 2.56 (a, 3H); LRMS (mfe, relative intensity) 
214 (12), 213 (M + . 100), 212 (39), 198 (26), 185 (26). 184 (32), 1B3 (38), 171 (32), 170 (56). 72 (34); HRMS 
calculated fer Ci 3 HisN 3 0: 213.1258. found: 213.1268. 



40 

O. S-tl^S.S-TetrahydropyridyQpyrroloIS^clpyrldine (Compound 2) 

The reaction time was 2 hours. Flash chromatography of the extraction residue using silica gel 
(approximately 200 g) and elution with 5% trfethylamlne in methanol yielded Compound 2 (8%) as a pale 

45 yellow solid: mp, 200-202* C; IR (KBr) 3400. 3240-2740, 1640, 1575. 1535. 1470, 1445, 1350 cm" 1 : *H NMR 
(DMSO-cfc) 11.7 (br s, 1H), 9.17 (s. 1H). 8.22 (d. J -9.5 Hz. 1H). 7.45 (9. 1H), 7.3B (d, J* 8.5 Hz, 1H). 6.29 
(br s. 1H), 3,42 (br m. 2H), 2.95 (br m, 2H), 2.40 (br m, 2H); «C NMR (DMSO-ds) 142«8> 140*3, 140.1. 
•129J2, 123.1, 121.9. 121,3. 116,7, 106.9. 44.7. 42.6, 27.9: LRMS (m/z, relative Intensity) 200 (34). 199 (M + , 
100). 193 (64), 171 (29). 170 (74). 1B9 (36), 155 (20). 143 (13). 131 (42). 119 (19); HRMS calculated for 

So Ci 2 Hi 3 Na: 199.H10. found: 199.1071. 



P. 3-(1,2^.6-TBtrahydropyrfdyt)pyrrolol2.3K5]pyrroio (Compound 3a) 

The reaction time was 4 hours. Rash chromatography of the extraction residue using silica gel 
(approximately 200 g) aj*J elution with 5% triethyiamlne In methanol yielded compound 3a (28%) as a pale 
yellow solid: mp. 208*210' C; IR (KBr) 3220. 3120-2740, 1640, 1500, 1480, 1430, 1260, 1140 cm-'; 'H 
NMR (DMSO-de) 871 (d. J = 1.7 Hz. 1H)> S.09 (d, J*5.6 Hz. 1H), 7.74 (dd, J = 1.B and 5.8 Hz, 1H), 7.59 (s, 
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1H). 6.19 (br m,'lH), 3.39 (d. J -3.0 Hz, 2H), 3.28 (br 3, 1H). 2,92 (t J = 5,8 H2, 2H), 2.3B (br m, 2H); 13 C 
NMR (DMSO-dp) 139.1, 134.8,"134.0. 129.3, 12a6, 126.0, 120.6. 11B,2,"114.B. 44.7, 42.7. 27.9; LRMS (nvfe. 
relative intensity) 200 (14), 199 (M+ 100), 198 (7B), 170 (49). 1G9 (25). 156 (10). 142 (10), 131 (23): HRMS 
calculated for Ci2Hi 8 N?:i 99.1110. found: 199.1100. 

5 

Q 5-Methc*y-3-fl,2,5,6-tet^ (Compound 3b) 

Th9 reaction time was 4 hours. Trituration of the extraction residue with methylene chloride afforded a 
i0 pale yellow solid. This solid was dissolved with methanol/rnethylene chloride, and maleic acid (1.05 eq) was 
added to this solution. Addition of ethyl ether triturated the maleate salt of Compound 3b (40%) as a pale 
yellow powder mp, decomposes 170* 0; IR (KBr) 3100-2600, 1720. 1830, 14S0, 1370, 1230 cm- 1 ; 'H NMR 
(DMBO-d B ) 11.57 (br «. 1H). 8.87 (br 9, 2H), 8.40 (a. 1H) T 7.75 (s. 1H). 7.14 (s, 1H) 6.14 (br m, 1H). 6.09 (s T 
2H), 3.8S (9, 3H), 3.70 (br m p 2H), 3,36 (or t, 2H), 2.71 (br m. 2H); 1 3 C NMR (DMSO-de) 167.3, 1574, 135.4 T 
ts 132.9, 131.5, 130.6, 129.8, 129.3. 113.3, 112.4. 97.3, 53.6, 41.6. 23.9; LRMS (mfe, relative intensity) 230 
(19), 229 (M + . 100), 22B (77). 212 (24), 201 (63), 200 (65), 199 (27). 185 (43), 150 (20), 114 (33). 99 (54). 
07 (21), 57 (78); HRMS calculated for Ci 3 H,$NaO: 229.1215. found: 229.1232, 



20 R. 5^lc>ro^1 l 2 t 5 t 6netmhydropyrldyl)pyrrolor2 > 3^]pyridine (Compound 3c) 

The reaction time was 8 hours. Trituration of the extraction residue with ethyl acetate afforded 
Compound 3c (54%) as a pale yellow powder: mp. 230-233* C; 1R (KBr) 3420. 3240. 1610, 1545, 1450 
cm- 1 ; 'H NMR (DMSO-ds) 8.52 (s, 1H). 7.77 (S. 1H), 771 <s, 1H), 6.1B (br m. 1H), 3,38 (br m, 2H). 3.20 (or 
as s. 1H). 2.91 (t J*5.3 Hz, 2H). 2^5 (br m, 2H); "C NMR (DMSO-ds) 139-4. 134.0, 133.4. 131.a 12B.7, 
128.6, 121A 116.3, 113.7. 44.8, 42.7, 28.1; LRMS (mfc, relative intensity) 235 (48), 234 (S3), 233 (M + , 
100), 232 (94), 206 (21). £04 (53), 169 (27), 165 (24); HRMS calculated for C12 Hi 21^0:233.0720, found: 
233.0671 . 

50 

S. 3-(T.2.5.6»Telrahydro^ (Compound 4) 

The reaction time was 4 hours. Trituration of the extraction residue with ethyl acetate afforded 
Compound 4 (63%) as a pale yellow solid: mp. 199.0-202.0' C; IR (KBr) 3280, 3100-2740, 1650, 1595, 
as 1570. 1520. 1495. 1450, 1415, 1330. 1240 cnV'; 'H NMR (DMSO-ds) 11.65 (br s. 1H), B.20 (d, J=6.7 Hz, 
1H). 7.47 (s, 1H). 7.08-7,03 <m, 2H), 6.18 (br m. 1H), 3-39-3.34 (br m. 2H), 2.92 (br m f 2H), 2.37 (br m. 2H); 
IflMS (m/z, retative Intensity) 200 (21). 199 (M + , 1 00) 1 98 (77). 171 (22), 170 (87), 169 (36). 155 (22), 143 
(22). 142 (23), 131 (67), 80 (23); HRMS calculated for Ci*HuN a :198.1 1 10, found: 199.1059. 

40 

Example 2 



45 (6-Chloro-3-nitro-2-pyr1dyl)acetonitrile (Compound 5a) and (6-chloro-3-nitro-4-pyrioVl)flcetDnitnTe (Compound 
6) 

To a stirred solution of potassium tert-butaxide (24,69 g, 220 mmol. 2.2 eq) In anhydrous 
tetrahydrofuran (150 ml) at -50* C under nitrogen, a solution of 2-cmoro-S-nltropyr1d|ne (1535 g. 100 mmol) 

so and (4-chlorophenoxy)acetonitHle (E. Grochowsta* et ah, Bull. Acad. Pol. Scl. Ser. Sd. Chlm. ;M 443 (1963)) 
(18.44 g, 110 mmd. 1.1 eq) in anhydrous tetrahydrofuran (150 ml) was e33ed dropwfse at such a rate that 
the reaction temperature was maintained at -40* to -50* C with cooling in a dry ice/acetone bath. The 
resultant purple colored reaction mixture was then stirred at -78* C under nitrogen for 1 hour, at which time 
glacial acetic acid (20 ml, 0.35 mol. 3.5 eq) was added to the reaction, and the mixture was allowed to warm 

55 to room temperature. A solution of S% HCi (100 ml) was added to the reaction mixture and this aqueous 
mixture was extracted with ethyl ether (100 ml) and then with methylene chloride (2x100 ml). The extracts 
were combined, dried (MgSOt), and passed through a silica get filter (approximately 150 g) followed by 
methylene chloride (1200 ml). This nitrate was evaporated under reduced pressure, and the residual oil was 

B 
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chromatographed using silica gel (approximately 300 g) and eluted with 26% haxanes in methylene chloride 
to afford an oil (R|=Q.52 in methylene chloride) which was triturated in cold anhydrous ether to afford 
Compound 5a (1.37 g, 7%) as a white crystalline solid: mp, 121.5-123.5* C; IR (KBfl 3070, 2240, 1500, 
1550, 1525. 1430, 1390, 1370. 1345, 1185 cm" 1 ; 'H NMR (CDCb) 8.45 (d, J=>8,6 Hz, 1H), 7.56 (d. J = 8.B 

* Hz, 1H), 4.38 (s, 2H){ NMR (CDCb) 155,5, t46.8, 143.2, 136.2. 12M, 1T4.4, 26.7; LRMS (m/z. relatfvfi 
intensity) 199 (10), 198 (12), 197 <M + , 30), 170 (23), 151 (39), 126 (75), 125 (20), 124 (100), 116 (29), 115 
(54), 112 (23), 99 (49), 88 (24), 79 (75); Anal, calc'd for C 7 H»CtN a 0 2 : C, 42.55: H. 20,4; N, 21.27; found: C. 
42-52; H, 1 .89; N, 20.95. . 
Further elution yielded another oil (R f «0.48 In methylene chloride) which was triturated in cold 

10 anhydrous ethyl ether to afford Compound $ (1,87 g, 9%) as a white crystalline solid: mp, 87-69 C; IR 
(KBr) 3080. 2240, 1600, 1545, 1520, 1450, 1390, 1340. 1135 cm- 1 ! 'H NMR (CDCIa) 9.17 (S, 1H), 7.76 (a, 
1H) 427 (S, 2H),' *C NMR (CDCfo) 157.4, 147.3, 137.7, 125.5. 114.4, 22.5; LRMS (rrV* relative fntensity) 
199* (39). 197 (M+, 100), 182 (2B). 180 (70), 153 (29). 152 (31), 151 (B7), 127 (29), 126 (61). 125 (36), 124 
(84). 116 (32), 115(47), 114 (35), 99 (33). 98 (21). 87 (46); Anal, calc'd for C7HiClN 3 02: C, 42.55, H. 2.04; N, 

is 21 .27, found: C, 4235; H, 1 .95; N, 20.94. 



Example 3 



so 

(6-ChlorO'3-nitro-2-pyrfdy1)acatQnltrlle (Compound 5a) 

To a stirred solution of NaH (60%. 1.84 g, 46 mmol. 2,3 eq) and ethyl cyanoaceiate (4.90ml, 46 mmol, 
2s 2.3 eq) in anhydrous tetrahydrofumn (30 ml) at 0* C, a solution of 2 ( 6-dichloro-3-nitropyr1dlne (3.86 g, 20.0 
mmol) In anhydrous tetrahydrofuran (20 ml) was added dropwlee. The resulting reaction mixture was stirred 
at 0" C under nitrogen for 90 minutes, during which time the reaction slowly changed color from yellow to 
deep red. A solution of 5% HCI (40 ml) was then added to the reaction mixture, and this aqueous mixture 
was extracted with ether (40 ml) and then methylene chloride (40 ml). The extracts were combined, dried 
oa (MgSOi), and evaporated under reduced pressure. The residual oil was passed through -a silica gel filter 
(approximately 200 g) followed by 10% ethyl acetata/hexane (1.5 L), 2;1 hexanes/ethyl acetate (2 L), and 
1:1 ethyl acetate/hexanes (1 L). The latter 3 I were evaporated under reduced pressure to yield a clear, 
pale yellow oil (7.2 g). TWs oil was placed In an aqueous solution of 2M HI (30 ml), end this mixture was 
heated at reflux for 5 hours. The resultant reaction mixture was extracted with methylene chloride (3x30 ml), 
and these extracts were combined, dried (MgSO*). and passed through a silica gel filter (approximately 150 
g) followed by methylene chloride (1 L). This filtrate was evaporated under red^ca6 pressure, and the 
residual solid was stirred In cold anhydrous ethyl ether. The undissolved solid was filtered to afford 
Compound 5a (M6 g, 5.87 mmol. 29% overall) as an offwhlte, crystalline solid: mp, 119-121 C. The 
physical and spectral properties of triis solid were identical to the physical and spectral properties of the 
40 Compound 5a described In ©cample 2. 



Example 4 



<5 

6-Ben^loxy»3-rftrth2^dyQ (Compound 5b) 

To a stirred solution of potassium tort-butoxWe (12.34 g, 110 mmol. 2.2 eq) In anhydrous dimethylfor- 
30 mamWe (100 mL> at -10' C was added dropwise a solution of (4<hlorophenoxy)aceronltrlle (9.22 g, 65 
mmol, 1.1 eq) and 2-benzytoxy-5-nitropyrfdlne (H.L Friedman et al M £ Am. Chem. 9oc., 69, 1204 (1947)) 
(11.51 g. 50.0 mmol) In anhydrous dtmethylformamide (50 mL), The resultant deep purple-colored solution 
was stirred at -10* C under nitrogen for 1 hour. "men an aqueous 5% HCI solution 65mL) added dropwise to 
the reaction solution at 0" C, and the precipitated solid was filtered and dried to yield a brown solid (13.4 g). 
ss This solid was dissolved in methylene chloride (50 mL), and this solution was passed through a silica gel 
filter (approximately 500 g) followed by an elutton of methylene chloride (4 L). This filtrate was evaporated 
under reduced pressure, and the residua! oil crystallized in ethyl ether/hexanes (1:1) to yield Compound 5b 
(11.15 g, 41.4 mmol, 63%) as an off-white solid; mp, 63.0-67.0' C: IR (KBr) 2260, 1590, 1515. 1470, 1455, 
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1450, 1420. 1350. 1295 cm- 1 : 'H NMR (CDCb) 6.41 (d, J=fl.B Hz, 1H). 7.6^7-91 (m. SH\ 6.90 (d t J = a8 
Hz, 1H). 5.00 (s t 2H). 4.43 (s. 2H): LRMS (mfe, relative intensity) 270 (12), 269 (M + , 55), 107 (29), 92 (39), 
91 (100). 05 (55). Anal. cacld. for CuHnNaOa: C. 82.45: H, 4.12; N, 15.61; found: C, 82.19; H, 4.0$; N, 
15.55. 



Example 5 



TO 

^Dimetfiyyam[no-3-nftro^pyridyl)acetonftri(e (Compound 5c) 

To a stirred solution of potassium tert-butoxlde (12.34 g, 1 10 mmol, 2,a eq) in anhydrous dimethylfor- 
mamide (100mL) at -10* C was added dropwiae a solution of (*ehlorophenoxy)acetonftrlle (9-22 g, 55 

18 mmcl, i.i eq) and 2-dlme%lemino-5-nltrc?yridine (Pfaltz and Bauer, Inc.. 8.35 g. 50.0 mmol) in anhydrous 
dlroethylformamlde (50 mL). The resultant deep purple-colored solution was stirred at -10*C under nitrogen 
for 1 hour. Then an aqueous 5% HCL solution (85 mL) added dropwise to the reaction solution at 0 C. and 
the precipitated solid was filtered and dried to yield Compound 5c (a60 g, 41.7 mmol, 83%) as a yellow 
solid" mp. 156.0-158.0' C; IR (KBr) 2240. 1600, 1580, 1530, 14B5, 1420, 1885, 1335 cm"" 1 ; «H NMR (CDCIg) 

20 8.25 (d, J = 9.0 Hz. 1H). B.45 (d. J ^9.6 H*. 1H), 4.38 (s, 2H). 3^5 (br s. 6H); LRMS (m/z, relative Intensity) 
207(13)7209 + , 100). 191 (54). 189 (26), 177 (88), 160 (35). 159 (22). 145 (94), 134 (30). 131 (24), 119 
(29), 118 (59), 93 (27). Anal, calcd. for C*H| 0 N 4 0 2 : C. 52,42; H, 4.89; N. 27.17; found: C. 52,19; H. 4.93; N. 
26.03. 

25 

Example 6 



30 5-Chloropyrroto[3.2-bJpyridine (Compound 7a) 

A mixture of 500 mg Raney nickel (washed thoroughly with absolute ethanol), Compound 5 (1*70 g, 
&B0 mmol), and 1:1 absolute ethanot/acetfc acid (30 ml) was shaken under a hydrogen atmosphere (3 atm) 
for 2 hours. The reaction mixture was filtered, and the filtrate was evaporated under reduced pressure. The 

as residual oil was placed In a saturated solution of sodium bicarbonate (10 ml), and this aqueous mixture was 
extracted with methylene chloride (3x26 ml). These extracts were combined, dried (Mgacu). and evap- 
orated under reduced pressure. The residual solid was stirred in cold anhydrous ethyl ether, and tho 
undissolved solid was filtered to yield Compound 7a (0.65 g, 4.26 mmol, 50%) as a white soiid: mp. 200- 
203" C; IR (KBr) 3140-2700, 1620. 1555, 1B0O, 1460. 1450, 1415, 1335 cm' 1 ; 'H NMR (CDCIg) 8.92 (br, s 

<o 1H). 7.67 (d, J«8.0 Hz, 1H). 7.48 (t, J =£9 Hz, 1H), 7.11 (d. J* 7.9 Hz, 1H). 6,67-6-65 (m P 1H); LRMS rWz, 
relative Intensity) 154 (48). 153 (17)1 152 (M + , 100) 117 (61). 90 (17), 83 (15); HRMS calculated for 
C?HsCIN z :152Xll4i, found: 152.0131 (t.O ppm deviation). 



Example 7 



A. 5-A|koxypyrrolor3.2-b]pyridines (Compound 7x) 

To a stirred solution of potassium t-butoxfde (12.34 g, 110 mmol. 2.2 eq) in anhydrous dimethyltor- 
mamrde or tetrahydrofuTan (referred to Lslow as the reaction medium) cooled at -10 C under a nitrogen 
atmosphere was added dropwis© a solution of (4-chlorophenoxy)acetonitr11e (9.22 g, 55 mmol, 1.1 eq) and 
2-alkoxy-S-nttropyridine (50 mmol) in anhydrous dimethytformamide or tetrahydrofuran (All 2-alkoxy-5- 
ss nftropyridines were prepared using the methodology of H-L Friedman, et al., J. Am. Cham, Soc., 60. 1204 
(1947), wfth minor modifications In reaction times, temperatures and methods of purlflcatlon)7Tn© resulting 
deep purple reaction solution was then maintained at -10' C under nitrogen for 1 hour. Aqueous hydrochlo- 
ric add was added (80 mL, 5% HCQ, and the resulting mixture was allowed to warm to room temperature. 
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The reaction mixture was extracted with methylene chloride (3 x SO mL), and these extracts were combined, 
dried (MgSO*). and evaporated under reduced pressure. The realdual oil was passed through a silica gel 
Alter (approximately 200 g) followed by methylene chtorldemexenes (1:1. 2L). This filtrate was evaporated 
under reduced pressure, and the residual oil (containing the desired (6-altoxy-S-n|tro-2-pyndyl)acetonitnie) 
was dissolved in acetic acetic and 10% palladium/carbon was added (10% by weight of oil). This mixture 
was hydroganatBd under 3 am hydrogen tor 6 hours. The resulting mixture was littered through dia- 
tomaceous earth (Cellte {trademark)), and the filtrate was evaporatsd under reduced pressure. The residual 
oil was pieced In water (50mL). end the pH was adjusted to 10 with addition of sodium carbonate This 
mixture was extracted with methylene chloride (2 x 100 mL), and these extracts were combined, dried 
/MaSCM. end evaporated under reduced pressure. Chromatography using silica gel (approximately 2QQ g) 
and elutten with tha appropriate solvent system yielded the desired 5-altoxypyrrolo[3.2-Wpyridlne 
(Compound 7x). The compounds prepared are described more specifically below. 




, 5 B. S-Ethoxypyrrolora.2-btoyddlne (Compound 7b) 

The reaction solvent was tetrahydrofuran. Button first with methylene chloride and then withma^ylene 
chlorlda/ethyl ether (9:1) yielded Compound 7b (19%) as a yellow solid: m P , 156-1575 C; IR I (KBr) 1620. 
S). 14861 1470, 1445. 1410. 1390. 1365. 1340. 1305 cm"'; 'H NMR (CDCfe) 8.35 (br S. 1H), 7.55 (d. 
m J = B 5 Hz 1H>. 758 (t, J = 3.2 Hz, 1H), 658 (d, J * 9.0 Hz, 1H), 6.57-655 (m, 1H), 4.41 (q, J = 7.0 Hz, 
5H) lio a. J = 71 HE 3H). LRMS <m/z. relative Intensity) 163 (32). 162 (M + . 89), 147 (100). 134 (85), 
119 (22), 118" (75). 117 (31). 106 (83). 105 (46), 79 (49); Anal, calcd. for CH10N2O: C, 66.65; H, 9,21; N. 
17.27; found: C, 68.31: H, 6.18; N, 17.15. 

26 

q 5-Propoxypyrrolo[3,2-blpyridine (Compound 7c) 

The reaction solvent was tetrahydrofuran. Button first with metMene cWorto ™* ^/JS 
methanol In 
so 1615, 1610, 

j^'ft 2 ! rV^HftSH)^ NMR (CDCb) 1385. 142.4. 127.6. 1245, 1225, 1045. 1005, 66.4. 22.1. 105; 
Anal, rated, for Ci„H,2N 8 0: C, 68.16, H. 6.86; N. 15.80,; found: C. 67.56; H. 6.43; N. 15.71. 

SB 

D. 5-lsopropoxypyrroloI3.2'blpyrldlne (Compound 7d) 

.The reaction solvent was tetrahydrDfuran. Butlon first with etherVhexanes (1Z 4000 mL) andttwn wlih 
ether/hexanes (1:1) yielded Compound 7d (16% from isolated (64sopropoxy^^2^yridyl)acetonltnle) as 
,0 TSS» lid: mp. 104.5-107.5* ; IR (KBr) 1620. 1575. 1480. 1455, 1410, 1390. 1335. 1310 cm-; 'H 
NMR (CDO,) 877 (S m. ^ 7.54 (d. J=9.0 Hz, 1H). 7.28 (t J=2.9 Hz. 1H). 6.54 (d. J*8.4 Hz, 1H). 6.52 
iTm 1H I 538 (sept T-6.3 Hz, 1H>. 153 (d, J=65 Hz, 6H): *C NMR (CDCb) 160.4. 142.8, 1265, 124.3, 
220* l2*?oS Jj. ^TlHMS (m* relative Intensity) 177 (7). 176 (M+, 51). 161 (30). 134 (100). 
IS Vi % JSaS calc'd for C.H^ffcO: C. 66.16; H. 656: N, 1550: found: C 67.95; H, 6.77. N. 

46 1551. 

E. S-Butoxy pyrrolot35-blpyridlno (7e) 

» The reaction solvent was tetrahydrofuran. Button with ■«% am* Orient In ^K^S. 




W 3f jJJKS'Sr^ Hi 7.42; N, ,4.72; found C. 6950: H, 

7.33; N, 14.5a 



11 
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F. 5-t-Butoxypyrrolo[3,a-b3pyridine (Compound 7f) 

The reaction solvent was tetrahydrofuran. Elution first with methylene chloride end then with 1% 
methanol tn methylene chloride yielded a mixture, which was nxhromatographed using silica gel 

s (approximately 100 9) and elution with ethyl ether/hexanes (1:1) to afford Compound 7f (15%) as an off. 
white solid: mp, 109-110'C; IR (KBr) 1815, 1570. 1470. 1450. 1410. 1390. 1365, 1300 cm-«; 'H NMR 
(CDC*,) 8.1 (br s. 1H>. 7.52 (d. J = 85 Ha, 1H), 7-29-757 (m, 1H), 656 (d. J = 8.5 ^ 1H). 6.55-853 <m. 
1H), 157 (s. 9H); ' 3 C NMR (CDCIs) 159.1, 143.1. 126.6. 124.6. 121.1. 108.4. 103.0. 79.2. 29.0; LRMS (nvz. 
relative intensity) 190 (M+. 17). 135 (31). 134 (100). 106 (57). 105 (22). 79 (22).: Anal, calcd. for 

to CnH, .NiO: C, 69.45; H, 742; N, 14.72; found: C. 69.37: H. 7.46; N. 14.49. 

G. S-Benzyloxypyrrolo[3.2'b]pyrldln9 (Compound 7 g) 

The reaction solvent was dimethylformamide. Raney nickel (washed with ethanol) was used ■"place of 
palladium on carton. Elution with methylene chloride yielded Compound 7g (27% from isolated (6- 
benzy]oxy-3-nitro-2-pyridyl)acetonI1r1le) as an ofHmfte solid: mp. 146.0-148.0 C; IR (KBr) 1 605 1560. 1500 
1470. 1450. 1410. 1300 cm-; 'H NMR (CDCb) 8.47 (br m. 1H). 7.57 (d. J-9.0 Hft 1 ^TMhTM Oft 2H), 
750-757 (m, 4 H), 6.67 (d. J=£L4 Hz. 1H). 65IH5.58 (m. 1H). 5.45 (s. 2H); »0 NMR (CDCb) 159.7. 142.6, 
1378 1284 I2a0. 127.7, 1~26.7. 1245. 122.1. 106.0. 1025. 67.7; LRMS (MZz, relative intensity) 225 (3B>, 
224 (M + . 89), 223 (40). 207 (20). 147 (61), 119 (31). 118 (75). 105 (30). 92 (22). 91 (100), 65 (36). Anal, 
calc'd for Ct,H,2NiO: C, 74.98; H, 5.38; N, 12.49; found: C, 7450: H, S.22; N. 12.42. 



rs 



80 



25 H. S-Cyclopentoxypyrrolo[3.g-blpyi1dine (Compound 7h) 

The reaction solvent was tetrahydrofuran. Elution with 25% methanol In methylene chloride yielded a 
mixture which was triturated In ethyl ether, and the undissolved solid was filtered to yield Compound 7h 
(29%) as a white aofid; mp. 99-101 *C; IR (KBr) 1810. 1580. 1490, 1445. 1510. 1360. 1320. 1300 cm"'; »H 
90 NMR (CDCI,) 8.1 <br s. 1H). 75S (d. J =■ 85 Hz. 1H). 759 (t, J - 2.9 Hz, 1H)J 358-656 (m. 1H> 6 55 (A J. 
- 8.7 Hz. 1H), 552-547 (m. 1H). 255-152 (m, 2H). 158-1 76 (m. 4H). 1.70*155^ Oft 2H): , LRMS (nVZ, 
relative Intensity) 203 (30. 202 <M*. 82). 174 (11). 159 (15). 13S (40). 134 (100£ 133 (20 . 117 (28). 108 
(84). 105 (35). 79 (38); Anal, calc'd for CH.aNzOlOiS H*OJ: C. 69.71; H. 7.07; N. 13.54; found: C. 8951: 
H. 6.66: N. 1250. 



3S 



to 



BO 



58 



Example fl 



S-Hydroxypyrrolol3.4-PlPVridlno (Compound 71) 

A mixture of 5-benzyloxvpyrro|oI3.4-b]pyridlns (Compound 71. 1.38 g. 8.15 mmol), 5% Pd/C (050 ng), 
and absolute ethanol (25 mL) was shaken under a hydrogen atmosphere (3 atm) for 30 minutes. The 
resulting mixture was filtered through diatomaceous earth (Cellte (trademark)), and the filtrate was evap- 
orated under reduced pressure. Trie residual solid was triturated in ethyl ether to yield Compound 71 (0.80 
0 g 98 mmol, 97%) as an off-white crystalline solid: mp. 2B05-282.O C: IR (KBr) 1640. 1616. 1605. 1455, 
1430. 1400. 1380. 1365 cm"': 'H NMR (OMSO-ds) 11.4 (br m, 2H). 7.58<d. J = 9.7 Hz, 1H), 7.16 (d. J * 8.1 
Hz. 1H). 6.01-5.93 (m. 2H); «C NMR (DMSO-d 6 ) 1825. 131.9, 127,9. 125.0, 118.2. 1125. 94.6; LRMSj mfe, 
relafive intensity) 135 (41). 134 (M+, 100). 106 (66). 105 (42). 79 (58). S3 (31). 52 (52). Anal, calcd. for 
CrHsNaO: C. 62.68: H. 4.51; N, 20.B8; found: C. 82.40; H. 4.40: N, 20.76. 

Example 9 



5-DlmethylamlnoDvrrolor3.2-b)pyridine (Compound 7)) 

12 
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A mixture of (e^lm©thylamJno«3-nitro-2-pyj'idyl)ao0tonitri!e (Compound 6c r 2.06 g, 10.0 mmol), Rariey 
nickel (0.70 g, washed thoroughly with absolute ethanol), and absolute ethanol/acetic acid (4:1, 50 mL) was 
shaken under a hydrogen atmosphere (3 atm) for 3 hours. The resulting mixture was filtered through 
diatomaceous earth (Celita trademark)), and the filtrate was evaporated under reduced pressure. The 

s residual oH was dissolved In water (25 mL), the pH was adjusted to 10 with sodium carbonate, and the 
mixture was extracted with methylene chloride (3 x 25 mL). These extracts were combined, dried (MgSOi). 
end evaporated under reduced pressure to yield an oil. This oil was dissolved in ethyl acetate (10 mL), and 
this solution was passed through an alumina (basic) filter (approximately 100 g) followed by ethyl acetate 
(150Q mL). The resulting firtrate was evaporated under reduced presure to yield Compound 7j (0.44 g, 2.73 

to mmol, 28%) as a white solid: mp, 149.0-1 51 .0'C; IR (KBr) 1620, 1590, 1505, 1475, 1455, 1410 cnr'; ] H 
NMR (CDCI 3 ) &6B (br m, 1H), 747 (d, J = 8.8 Hz. 1H), 7.21 fl, J = 3.0 Hz. 1H). 5.50 (d, J -8.6 Hz, 1H)» 6.49- 
6 47 (m, 1H). 3.10 (s. 6H); 13 C NMR (&DC| S ) 156.8, 144.3, 126.4, 120.B, 102,7, 102& 30.3; LRMS (m/z, 
relative Intensity) 162 (21), 101 (M + , 99). 160 (23). 146 (80), 132 (100). 119 (35), 118 (82), 117 (81), 90 
(19). Anal. Calcd. for C9H11N3: C, 67.08; H, 6.88,' N, 26.0B; found: C, 66.69; H, 6.81; N. 25.94. 

TS 

Example 10 



20 

5-Methy1pyrrolo[3,2-blpyr1dIne (Compound 7k) 

To a stirred slurry of sodium hydride (60%) In oil, 18.2 g, 455 mmol, 2.0 eq) in anhydrous 
tetrahydrofuran (250 mL) under nitrogen at 0*C was added dropwise a solution of dK-butylmalonate (87,9 

26 g, 453 mmol, 2.0 eq) in anhydrous tetrahydrofuran (150 rriL). The mixture was allowed to warm to room 
temperature, and was then heated at 46* C for 3D minutes. The reaction mixture was then cooled to room 
temperature and 2-cnloro-t-nTtropyridine (3S.9 9, 226 mmol) was added as a solid all at once. The resulting 
mixture was heated at reflux (88 *C) under nitrogen for 2 hours. The reaction was then cooled, placed in 
separatory funnel, water (200 mL) was added, the pH was adjusted to 6 with 10% HC|, ethyl ether (200 mL) 

w vras added, and the organic layer was removed. The remaining aqueous layer was then extracted once with 
ethyl ether (200 mL), and the organic extracts were combined, dried (MgSO*), and evaporated under 
reduced pressure. The resulting soDd/oll mixture was stirred in ethyl sther/hexanes (1:1. 300 mL) and thB 
undissolved solid was filtered to yield t>butyl (2^butoxycarbony!H5^nr(>2i^oVI) acetate (46.0 g, 135 
mmol. 60%) as a white, crystalline solid: mp, 105-106*0; IR (KBr) 1740, 1730, 1600. 1575. 1520, 1460. 

w 1390. 1370. 1365, 1330. 1310 cm^; *H NMR (CDCI 3 ) 9.36 (d. J ■ 2.6 Hz. 1H), 8.48 (dd, J * 2.6 end 8.7 
Hz, 1H). 7.75 (d. J = 8j6 Hz, 1H), 4.89 ($,'1H). 1.47 <s. 18H); iRMS (nVz, relative intensity) 227 (11), 209 
(48), 182 (52), 164 (33). 57 (100); Anal, oalc'd for CsHaaNaOs: C, 56.80; H. 6.S5; N, 8.28; found: C, 56.72; 
H, 6.57; N, B.14. 

To a stirred solution of potassium t-butoxlde (11.0 g, 97,8 mmol, 33 eq) in anhydrous tetrahydrofuran 

40 (100 mL) at -10* C under nitrogen was" added dropwise a solution of (4-chbrophenoxy)acetonitri1e (5.45 g. 
32.5 mmol, 1.1 eq) and t^ butyl (2^buioxycarbonylh(5<iitro-2-pyrldyl)acetBte (10.0 g. 29.8 mmol) fn 
anhydrous tetrahydrofuran "(75 mL), The resulting deep purple colored reaction was stirred at room 
temperature under nitrogen for 64 hours. 5% HCt (72 mL) was added to the reaction solution, and the 
resulting aqueous mixture was extracted with ethyl acetate (3 x 200 mL). Tnese extracts were combined. 

4S dried (MgSO*). and evaporated under reduced pressure to yield an oil, Column chromatography of this oJI 
using silica gel (approximately 300 g) and elutlon with an ethyl ether/hsxanes gradient (10-40% ethyl ether 
in hexanes) afforded (3^ltro-8-(dicarto^toutoxyme%^ (5.14 g, 13.6 mmol. 46%) as 

a clear, pale yellow oil; IR (CHCfe) 3670, 2970, 2925 t 2255. 1725, 1600, 1580, 1520, 1450, 1395, 1370. 
1350. 1320 cm M ; 1 H NMR (CDCb) 8.49 (d, J = 8.6 Hz, 1H), 7,81 (d. J - 9.6 Hz, 1H), 452 ($■ 1H), 4.40 (s. 

e* 2H), 1.48 (s, 18H); *C NMR (CDCIs) 165.4,l5a&\ 145.0. 143.4, 133.97 125.0. 115,1, 83.S. 62.3, 27.9, 26.8; 
LRMS (M/z, relative Intensity) 322 (3). 265 (19), 248 (24). 221 (75), 204 (23). 203, (47), 57 (100); HRMS 
calcd. for CsH^NsOe <[M + ] + H): 378.166S, found: 378.1637; Anal. calcti for CtflH 23 r4 3 O fi : C. 57.29: H.' 
8.14; N, 11.13: found: C, 56.96; H. 6.10; N, 10.97. 

A mixture of (3^itro^6idicarbo^utoxymethyl)-2-pyrldyl)acetonitr1le (6,85 g, 18,2 mmol). dioxane (150 

ss mL). and 2M sulfuric acid <2S mq'wae heated at reflux for 12 hours. The resulting solution was cooled, 
neutralized with sodium carbonate, and extracted with ethyl acetate (3 x 50 mL). These extracts were 
combined, dried (MgSO*), and evaporated under reduced pressure to yield an oil. This oil was passed 
through a silica gel filter (approximately 100 g) followed by methylene chloride. This filtrate was evaporated 

13 
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under reduced pressure to afford (6-methyWHfiItro-2-pyrldy|)acamnTtrIla (V.9i g, 10.8 mmol, 59%) as an off- 
white aolid: mp, 70-72' C; IR (KBr) 2245, 1595. 1530, 1515. 1450, 1370. 1340 cm*" 1 : 'H NMR (CDCIs) S£8 
(d, J * 8.4 Hz, 1H), 737 (d, J = B.4 Hz, 1H). 4.39 (s, 2H). 2.70 <s, 3H); 13 C NMR (CDCb) 164.7, 145.3, 
14271. 133.8. 123.9, 115.1, 27.1, 24.7; LRMS (m/z. relative intensity) 178 (2S). 177 (M + . 93). 160 (16). 132 

5 (26), 131 (92). 105 (37). 104 (100). 92 (32). 79 (50). 78 (61). 77 (81). S3 (54); HRMS 3.98; N. 23.72; found: 
C, 53.90; H, 3.95; N, 23.47. 

A mixture of (S-methyl^3-nltro-2-pyrldyl)acetonItrlfs (1.83 g. 10.3 mmol), Raney nickel (0.20 g) and 
acetic acld/ethanol (3:7) was shaken under an atmosphere of hydrogen for 4 hours. The resulting mixture 
was filtered, and the filtrate was evaporated under reduced pressure. The residual oil was partitioned 

70 between saturated sodium hydrogen carbonate (25 mL) and ethyl acetate (25 mL). The organic layer was 
removed, and the aqueous layer was extracted with ethyl acetHta (2 x 25 ml). The organic extracts were 
combined, dried (MgSO*), and evaporated under reduced pressure to yield a yellow solid. Column 
chromatography of this solid using silica gel (approx 50 g) and elutfon with 5% methanol in methylene 
Chloride yielded Compound 7k (0.32 g, 2.4 mmol. 24%) as a tan solid: mp. 200*202 *Ci IR (KBr) 1610. 

16 1570, 1465. 1445, 1405, 1290 cm" 1 ; 'H NMR (DMSO-de) 11.15 (br s. 1H), 7.55 (d. J = 8.5 Hz, 1H), 7.54 
(m, 1H). 0.95 <d, J = 3.5 Hz. 1H), 6.45 (br m. 1H), 2.51 <s, 3H); *C NMR (DMSO-dF) 150.0, 145.7, 125.5, 
126.6. 11S.7, 11BX). 101.1, 24.2; Anal, caltfd for CeHeN 2 ; C, 72.70; H, 6:10; N, 21.20; found: C. 72.22; H, 
6.18; N, 21.25. 

« 

20 

Example 11 



25 ^Chloropyrrolo[2,3-c]pyrridlne (Compound 8) 

A mixture of 200 mg Raney nickel (washed thoroughly with absolute ethanol), Compound 6 (2.35 g, 
11.89 mmol). and 1:1 absolute ethanol/acetic acid (50 ml) was shaken under a hydrogen atmosphere (3 
aim) for 2 hours. The reaction mixture was filtered, and the filtrate was evaporated under reduced pressure, 

30 The residual oil was placed In a saturated solution of sodium bicarbonate (25 ml), and this aqueous mixture 
was extracted with methylene chloride (3 x 25 ml), These extracts were combined, dried (MgSOt), and 
evaporated under reduced pressure. The residual solid was stirred in cold anhydrous ether, and the 
undissolved solid was filtered to yield Compound 8 (0.80 g. 5J24 mmol, 44%) as a white crystalline solid: 
mp. 192-104* C; IR (KBr) 3400. 30B0-2750, 1610. 1565, 1495, 1466 t 1290 cm*- 1 ; 1 H NMR (CDCb) 8.55 (br 

55 3, 1H). 8.59 (a. 1H). 7.56 (a, 1H), 7.48 (t, J'2,0 Hz, 1H). 8,53-6,61 (m, 1H>? ' a C NMR (DMSO-dc) 138,8, 
135A 133.8, 132.8. 132.0. 113.8. 100.5; U?MS (mte. relative Intensity) 154 (34), 163 (13), 152 (M + . 100), 
117 (68), 90 (18), 83 (14); HRMS calculated for C ? HsCIN 2 : 152.0141, found: 152.0136, 



40 Example 12 



5-Msthoxypyrrolo[2,3-cIpyridirie (Compound 9) 

A mixture of 4-methyf-5-nitn>1H-pyridlne-2-one (5.00 g, 32.44 mmol), thionyl chloride (20 ml), and two 
drops of dlmethylform amide was heated at reflux under nitrogen for 52 hours. The resultant orange colored 
solution was evaporated under reduced pressure, and a small amount of anhydrous toluene was added and 
then removed via evaporation under reduced pressure to remove traces of thionyl chloride. The residual oil 

SO then passed through a silica gel filter (dried at 150*C under vacuum overnight, approximately 100 g) 
Followed by metfiylene chloride (1 1). This filtrate was evaporated under reduced pressure to affort2- 
chlorcHHTiethyl^nrtmpyildine (5.30 g, 30,71 mmol, 95%) as en orange oil, which crystallized below Q m C; 
IR (CHCh) 1605, 1550, 1520, 1450, 1360. 1345 em"" 1 : 'H NMR (CDCIa) 9.03 (s, 1H), 7,33 (e, 1H), 2.60 (6, 
3H); LRMS (m*, relative intensity) 174 (25), 173 (19). 172 (M + , 68). 157 (74), 155 (100), 128 (27), 101 (47), 

55 100 (65), 99 (74), 90 (43). 75 (36). 

To a stirred solution of sodium (2.30 g, 100 mmol, 3,6 eq) in atwKJte methanol (75 ml) at o'c, a 
solution of 2-chloro-4-methyh5-nitropyridine (4.50 g, 26.07 mmol) In absolute methanol (15 ml) was added 
dropwise rapidly. Trie resulting dark colored solution was stirred at room temperature for 30 minutes, and 

14 
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then it was concentrated to a solid via evaporation under reduced pressure. This solid was placed In water 
(25 ml), the pH of which was adjusted to 6 with concentrated HCI, and this aqueous mixture was extracted 
w?th ethyl acetate (2x25 ml). These extracts were combined. driBd (MflSO*), and evaporated under reduced 
pressure to yield ^methox\M-methyl-5-njtropyrldlne (4.30 g. 25.57 mmol, 98%) as an orange solid: fnp, 70- 

s 72" C; ^ NMR (DWSOds) 8.94 (s, 1 N), 5.97 (s, 1 H). 3.99 (s, 3H), 2.58 (s, 3H); LRMS (mfc relative intensity) 
1B8 (M + . 98). 167 (100), 151 (34), 138 (24), 80 (17). 

A solution of 2-methoxy-4-methyh5-nltropyridine (4.30 g, 25.57 mmol) and dimethylformamlde 
dimethylacetal (35 mO was heated at reflux under nitrogen for 40 hours. Ethyl acetate was added to this 
solution (150 ml) r and this mixture was washed with water (150 ml). The aqueous extract wa^ back- 

io extracted with ethyl acetate (100 ml), and the organic extracts ware combined, dried (Na^O*). and 
evaporated under reduced pressure to yield a purple solid. The solid was dissolved In absolute ethanol (200 
ml), and 5% palladium on carbon (3.0 0) was added to this solution which was shaken under a hydrogen 
atmosphere (3 srtm) for 3 hours. The resultant reaction mixture was filtered, and the filtrate was evaporated 
under reduced presure. Rash chromatography of the residue yielded compound 9 (2.05 g, 13.84 mmol, 

is 54% last step, 50% overall) as a white crystalline solid: mp, 123-124' C; IB (KBr) 1625, 1590, 1490, 1460. 
1320, 1150 cm- 1 ; 'H NMR (DMSO-de) 11-28 (br $, 1H), B.37 (s, 1H), 7.57 (t. J=2.8 Hz, 1H), 6.86 (s, 1H), 
6.33 (br m. 1H). 3-82 (s. 3H): T3 C NMR (DMSO-ds) 157.2, 136.4, 131.5, 130.7, ftO.O, 98.6, 86.8, 53.4; LRMS 
(mfe, relative intensity) 149 (20), 148 (M + , 9B), 147 (100), 119 (46), 118 (79). 117 (26), 105 (31). 91 <15), 70 
(16); HRMS calculated for C B HflNaO:148.0657, found: 148.0813. 

20 

Example 13 



25 Male CD-1 mice (17-19 g at arrival) which had acclimated to the animal facility for approximately 6 days 
were housed 8 to a box. The mice were weighed and control or a compound of the present invention (drug) 
was then administered morning and afternoon for two days with at least six hours between sessions. On the 
third morning, the animals were weighed, Each of compounds 1a-1m, 2 and 3a-3c demonstrated at least a 
5 percent reduction In body weight (as compared to day 1 morning weight) of drug animals versus control 

so animals at a dosage of 32 mg/kg. 



Claims 

ss 1 , A compound of the formula 



40 



4$ 




wherein one of A, B, D and E is N In which case the attached substituent is absent, and the remaining three 
atoms are C; 

Ri and R 2 are independently selected from hydrogen and C\ to C 6 alkyl; and R», R*. R 5 and R 6 are 
ss independently selected from hydrogen, halogen, hydroxy, C r Ct alkyl. Ci-C a ataxy, C**C7-cydoBl- 
kytoxy,phenyl-Ci-Cf; alkoxy. phenoxy, -NR 7 R 8 wherein R 7 and R a are independently selected from 
hydrogen, Oi-C* alkyl, C 2 -C 5 alkanoyl. and COOR 9 wherein R 9 is hydrogen or Ci-Ce alkyl; cyano, C00R1° 
wherein R 1ft is hydrogen or C r Ce alxyl, and CONR"R 11 where R" and R 1 ' are Independently selected 

15 
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from hydrogen and C1-C5 alky! and the pharrnaceuticaJly acceptable eajta thereof. 

2. A compound according to claim 1. wherein R 1 , R 4 , R 5 and R 6 are hydrogen, R 3 is absent, R* Is as 
defined In claim 1 , A is N, and B, D and E are C, 

3. A compound according to claim 1 or claim 2. wherein R 4 is hydrogen, methoxy, ethoxy, propoxy, 
6 butoxy or hydroxy. 

4. A pharmaceutical composition for treating obesity, depression or disorders wherein aggression is a 
symptom, comprising an anti-obesity, anti-depressant or anti-aggressive effective amount of a compound 
according to daim 1 and a pharmaceutical^ acceptable carrier. 

5. A composition according to claim 4, wherein R', R 2 , 0 s and R E are hydrogen, R* is absent. R 4 is as 
to defined In claim 1, A is N, and B, D and E are C. 

6. A composition according to claim 4 or claim 5. wherein R* is hydrogen, methoxy, ethoxy. propoxy. 
butoxy or hydroxy. 

7. A compound of the formula 0) as claimed in claim 1 for use In treating or preventing obesity, 
depression or disorders wherein aggression is a symptom, in mammals. 

is S. A compound of the formula 



so 




wherein R* is hydrogen, halogen, hydroxy. Ci-G fl alkyl. Ci-Ca alkoxy, Ca-G? cyejoalkyloxy phenyl-Ci-Ce 
atoxy, phenoxy, -NR 7 R S wherein R 7 and R 9 are independently selected from hydrogen, Ci-Cs alky!, 02-Os 
alkanoyl, and COOR 3 wherein R* Is hydrogen or Ci-C e alKyi: cyano. COOR t0 wherein R 1Q is hydrogen or 
d-Cfi alkyl; and CONR u R 12 where R ,fl and R 11 are Indepandently selected from hydrogen and Ci-C* alkyl. 

Claims for the fallowing Contracting States: ES» QR 



1 . A process for preparing a compound of the formula 




,5/ 



$0 



55 



wherein one of A, B T D and E is N in which case the attached substituent is absent and the remaining three 
atoms are C; R 1 and R* are independently selected from hydrogen and Ci to C* alkyl; and R 3 . R\ R 5 and 
R G are independently sefected from hydrogen, halogen, hydroxy, Ci-C* alkyl, Ci-Ca altoxy, Co-Ct 
cycloaJkyloxyj3henyl-Ci-Cs aikoxy, phenoxy, -NR 7 R a wherein R 7 and R B are Independently selected from 
hydrogen, C,-Ce aikyl, Ca*Ce alkanoyl, and COOR 9 wherein R* Is hydrogen or Ci-Cs alkyl: cyano, COOR 1D 
wherein R<° is hydrogen or C,-C B alkyl; and CONRUR 12 where R'° and R 11 are independently selected 
from hydrogen and Ci-Ce alkyl, or pharmaceutlcally acceptable salts thereof; 
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said process comprising reacting a compound of the formula 



6 



10 




1& wherein A, B. D, E» R*, R 3 . RS R 8 and R 6 ana as defined above, with a plperldone monohydrate 
hydrohalide; 

and, optionally, converting said compound of formula I Into a pharmaceutical^ acceptable salt thereof by 
reacting it vvfth a pharmaceuticalJy acceptable salt producing inorganic or organic acid. 

2. A process according to claim t, wherem a compound ol said formula I, wherein H\ R*> R 5 and R 6 
^ are hydrogen, R a Is absent, A is N and B, D and E are carbon, Is prepared by reacting a compound of said 

formula 11, wherein R 1 , R 2 , R 5 and R 5 are hydrogen, R a is absent, A is nitrogen and B, D and E are carbon, 
with a piperfdone monohydrate hydrohalide. 

3. A process according to claim 1 or claim 2, wherein a compound of said formula I, wherein R* Is 
hydrogen, methoxy, efhoxy, propoxy. butoxy or hydroxy, Is prepared by reacting a compound of said 

2B formula II, wherein R* is hydrogen, methoxy, ethoxy, propoxy, butoxy, or hydroxy, with a piperfdone 
monohydrate hydrohalide, 

4. A process according to any one of the preceding claims, wherein said compound of the formula II Is 
reacted with a piperidone monohydrate hydrohalide in the presence of a base. 

5. A process according to any one of the preceding claims, wherein said compound of the formula H is 
33 reacted with a piperidone monohydrate hydrohalide in an Inert solvent 

6. A process lor preparing a compound of the formula 



35 



40 




(IIA) 



8 



wherein R* is hydrogen, halogen, hydroxy. Ci-Ce alkyl. Ci~C* ajkoxy, Co-Cz cycloalkyloxy phenyl-C-Cc 
alkoxy, phenoxy, -NR 7 R B wherein R 7 and R a are Independently salaried from hydrogen, Ci-Cc alkyl, C 2 -C* 
alkanoyl, and COOR* wherein R 8 Is hydrogen or Ci-Ce alkyl; cyano. COOR'O wherein R 10 is hydrogen or 
Ci-Cs alkyl, and CONR^R 1 * where R 10 and R n are Independently selected from hydrogen and Ci-C* alkyl- 
said process comprising reacting a compound of Che formula 



50 




wherein R 4 is as defined above, wfth a-(4-chlorophenoxy)acetonilrile fonowed by reduction. 

7. A process according to clam 0. wherein said compound ot the formula HI Is reacted with *(4- 
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chlorapher»xy)acetDnItri|e in the presence of a base. 

8. A process according to claim 6 or claim 7. wherein said compound of the formula III is reacted with 
2-(4-chlorophenoxy)ac9tononitriIe in a polar solvent. 



70 



15 



so 



25 



00 



35 



40 



45 



50 



55 



18 



PAGE 28/33 * RCVDAT 11/15/2004 2:59:22 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/5 1 DNIS:8729306 * CSID:2036776900 * DURATION (mm-ss):0944 



NOV. 15.2004 3:07PM 



BUS PATENT 203 677 6900 



NO. 640 



P. 29 



European Patent 
Officii 



EUROPEAN SEARCH REPORT 



Application number 



Caieoory 



D r A 



D,A 



X 



DOCUMENTS CONSIDERED TO BE RELEVANT 



diaiton of document with Indention. wpara appropriate, 
ol relevant pas »b b* 



US - A - 4 232 031 
(DUMONT) 

* Column 1, lines 28-41 * 

US - A - 4 278 677 
(NEDELEC) 

* Abstract * 

EUROPEAN JOURNAL OF MEDICINAL 
CHEMISTRY, vol. 22, no. 1, 

January-February 19B7, Paris 
J„ GUILLAUME et al. " (Tetra- 
hydro-1 ,2,3,6 pyridinyl-4 ) -3 
lH-indoles : syntbese , 
proprietes serotoninergique 
et anti-dopaminergiques" 
pages 33-43 

* Page 33, summary * 

GB - A - 1 141 949 
(STERLING DRUG) 

* Page 1, formula I; page 2, 
lines 59-67 * 

CHEMICAL ABSTRACTS, vol. 64, 
no. 6 r March 14, 1966, 
Columbus , Ohio # USA 
STERLING DRUG INC. "Pyrrole 
derivatives" 
columns 8152, 8153, 
abstract-no. B 153e 

& NettuAppl. 6 414 916, 

June 24, 1965 

CHEMICAL ABSTRACTS, vol* 69, 
no. 24, December 9. 1968 # •* 
Columbus r Ohio, USA 
B. FRYDMAN et al. "Synthesis 
of substituted 4- and 6- 
azaindoles H 



The p/ttont search W»rf hat been drawn up for oil claims 



Relevant 
to dalm 



1,4,7 



1,4,7 



1,4,7 



C 07 D 471/04 
A 61 K 31/44 
//(C 07 D 47l/0< 
C 07 D 221:00 
C 07 D 209:00) 



1,4,7 



PI*e»e<MwCt> 
VIENNA 



Dau of complntlon ol lh« »»rch 

23-03-1990 



BP 90300361.4 



CLASSIFICATION OF THE 
APPLICATION llnt.OI 



TECHNICAL FIELDS 
SEARCHED {Inl CJ»1 



C 07 D 471/00 
C 07 D 209/00 



Examiner 
ONDER 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant l* taken alone 

Y : particularly relevant if combined wltn another 

document of the same category 
A : technoloaJcnr background 
O : norwritiffn disclosure 
P : intermediate document 



T : 
E : 

D\ 
L i 



theory or pnneipld underlying the Invention 

earlier patent document, but puoHsned on. or 

anerthelilingdate 

document cited In the application 

document cited for other reasons 

rr*mt>er of tnesama patent family, comwpandiAO 
document ._ 



PAGE 29/33 * RCVD AT 11/15/20042:59:22 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/5 ' DNIS:8729306 * CSID: 2036776900 ' DURATION (mm-ss):09-44 



NOV. 15.2004 3: 08PM 



BMS PATENT 203 677 6900 



NO. 640 



P. 30 



4 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Cileooiy 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Ciu doit of document with Indication, whore appropriate. 

of mtavant ptewaoa 



page 9987, column 1, 
abstract-no. 106 5fi6k 

& J.Org«Chem. 1968, 33(10), 

37G2-6 * 

CHEMICAL ABSTRACTS , vol. 71, 
no. 11 f September 15, 1969, 
Columbus , Ohio, USA 
L. YAKHONTOV et, al. "Reacti- 
vity of Isomeric asaindoles* 1 
page 380, column 2, 
abstract-no. 49 809a 

& Tetrahedron Lett. 1969, 

(24), 1909-12 

CHEMICAL ABSTRACTS, VOl. 73, 

no. 3,1, September 14, 1970, 

Columbus, Ohio, USA 

L. YAKHONTOV et al, "New 

means for synthesizing 4-aza- 

indoles" 

page 319, column 1, 
abstract-no. 56 OOOz 

& Dokl.AJcad.Nauk SSR 1970, 

192(3), 583-5 

CHEMICAL ABSTRACTS, vol. 8B, 
no. 5, January 30, 1978, 
Columbus, Ohio, USA 
V*A. ASIMOV et al. 
"Synthesis of 4-a2aindoles h 
page 490, column 2, ^ 
abstract-no. 37 665p 

& Khiiu.GeterotsiJcl.Soedin. 

1977, (10) ,1425 

CHEMICAL ABSTRACTS, vol. 95, 
no. 21, November 23, 1981, 
Columbus , Ohio, USA 
R. FONT AN et al. rt SRNl 



The present search report has bw drawn up for all oialme 



to claim 



a 



8 



Ptact of eoafofl 

VIENNA 



Daw a) eoqtpttllon of tna surcA 

23-03-1990 



AppifciUdfl number 



-2- 

EP 90300361.4 



CLASSIFICATION OF THE 
APPUCATION limCil 



TECHNICAL FIELDS 
SEARCHED m Cl*J 



Examiner 
OlTOfiR , 



CATEGORY OF CITED DOCUMENTS 

X : particularly retawant if tajcen alone 

Y : pfrrtteutarty relevant fl combined with another 

document of tho same category 
A : tachflobojcft! background: 
O: nort-writttn disclosure 
P : Intermediate document 



T : 

E ; 



theory or principle underlying the fnvention 
earlier patent document, but punished on, or 



attar the fling date 
D : document died in the application 
L : document Cited tor other reason* 

i : member of the same pitcnUamfly, corresponding 
document 



PAGE 30/33 ' RCVD AT 11115/2004 2:59:22 PM [Eastern Standard Time] » SVR:USPT0-EFXRM/5 * DNIS:8729306 * CSID:2036776900 ' DURATION (mm-ss):0944 



NOV. 15.2004 3:08PM 



BMS PATENT 203 677 6900 



NO. 640 P. 31 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Application number 



-3- 

EP 90300361.4 



Category 



csiaiton of document with indication. where appro print, 
oi relevant p 



Relevant 
lo claim 



CLASSIFICATION OF THE 
APPLICATION Irfrf 0 s ) 



reaction. Synthetic applica- 
tion to 4-azaindoles 11 
page 642, column 1« 
abstract-no. 187 119x 

& Heterocycles 1981, 16(9) , 

1473-4 

CHEMICAL ABSTRACTS, vol. 108, 
no, 9, February 29 , 198B, 
Columbus, Ohio, USA 
T» SAKAMOTO at al. ''Condensed 
heteroaromatic ring systems 11 
page 658, column 2# 
abstract-no. 75 166r 

& Chem.Phazm.Bull. 1987,35(5 

1823-8 



TECHNICAL FIELDS 
SEARCHED IWO 1 ! 



T>io piosani taatzh nport hw fc»n drawn up lor all cj«lm« 



Plow of wreti 
VIENNA 



Dtti of completion at ir» saarch 

23-03-1990 



QNDER 



CATEGORY 01= CUED DOCUMENTS 

X : pfirticulariy wtevam If tekenalone 

Y: particularly relevant If combined wlin another 

docurnnnt of the same category 
A : technological background 
O : non-written disclosure 
F* : Intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but pubflshed on, or 

after the filing data 
D : document cited In the application 
L : document cited for other reasons 

& : member of the same patent family* cor responding 
document 



PAGE 31/33 ' RCVD AT 11/1512004 2:59:22 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/5 • DNIS:8729306 * CSID:2036775900 1 DURATION (mm-ss):09-44 



